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: ABSTRACT: The attenuation of fast and slov neutron fluxes by polyethylene 
has been investigated experimentally in a water-wate 3 
A polyethylene 680 x 680 x/1000-mm prism consisting of square plates 10 an 
20 mn thick was irradiated} placement in a recess in the heavy concrete 
shielding of the reactor. The slow neutron fluxes were measured by the use of 
resonant indicators (indium, iodine) end a BF, counter. The fast neutron 
distribution was measured by means of threshold indicators P(n,p), Al(a,p), 
end Al(n,aj end a scintillation counter with Z2nS5(Ag). During measurements the 
plane indicators were inserted into gaps between the polyethylene plates, and 
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' TOPIC TAGS: fest neutron spectra, polyethylene, reactor ‘shielding 


ABSTRACT: Measurements were mde of the spectra of fest neutrons after passace 
through a layer of polyethylene plates (630 x 680 x 10 ma) installed in a recess 
of the shielding of a water-water reactor. ‘The thiokness of the polyethylene 
layer was increased on the sida facing of the spectrometer detectors. ‘The 
measurements were made by means of a fasteneutron spectrometer with a single 
detector in which y -background discrimination was achieved by mans of a space 
charge between the last dynode end anode of the photomultiplier. The fast. 
neutron spectra were determined from the amplitude distribution of pulses pro- 
duced by recoil, protons in the stilbene crystal of the detector. The spectra 

; Were corrected for the effect of secondary noutron scattering in the crystal 
Cort’ a partial leakage of recoll protons from the crystal. The results obtained 
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“ABSTRACT: | The author discusses measurements of the spectral deformation of the fast 
neutrons of a nuclear reactor as they pass through thin layers of concrete and water, 


dao cpr cere aa pet tonne ence me oe meme wont ent emenemaam 


i a Raa 
4 
/ 


carried out in 1955 on the nuclear reactor of the AN SSSR. The spectra were measured by 

means of a fast-neutron scintillation spectrometer with two sensors. The reactor neutrons; 
were removed through the lateral experimental channel of the reactor and passed through . 
a 1-meter-thick graphite reflector and ‘16-millimeter-thick steel plate before reaching the ; 
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‘curves were plotted for a 2.5-cm increment in the thickness of the layer. It will be 


water be at 20 ae ‘Me — maximum of the neutrons occurs ate an posed level of. 


sources. The transition from the energy of theck- and@ “particles to the proton energy - : 
was made on the basis of the information contained in Taylor's paper (TaylorG.et al. Phys. > 
Rev., 84, 1034 (1951)). The spectrum of the fast noutrons behind the reflector of the fe’ 
reactor has a maximum ‘at an energy of 2.35 Mev (Seo Figure 1, curve 1 in the Enclosure); |: 
the number of neutrons at this energy level is approximately 40 times greater than the ; |. -: 
number of neutrons at the maximum energy. The fast-neutron spectrum behind the re- * }. = 
flector differs in form from the spectrum of the fission neutrons. The spectrum behind cj 
the reflector becomes monochromatic around the 2.35-Mev energy level. The results of 
the measurement of the spectra of neutrons passing through thin layers of concrete are 
shown in Figure 1. Curve 2 was plotted for a concrete layer 6 cm thick; all the other 
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observed that the appearance of the spectra is not very different from the spectrum of fast | Pe 
neutrons behind the reflector.. Approximately the same change inthe fast-neutron spectra |. : 
ig noted as the neutrons pass through water layers of small thickness (See Figure 2. in the - < 
Enclosure). In this case, however, the change in spectral form occurs somewhat more =! - 
rapidly than with the neutrons passing through concrete. Thus, with the thickness of ered Lx 
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‘ ABSTRACT: In the study of the shielding properties of different materials and their com- 
binations, it is important to know the following parameters: coefficients of attenuation of 
X-ray and neutron streams of different energies; coefficients of attenuation of the power 

: level of ¥-radiation and fast neutorns; yield and spectrum of captured ¥-radiation; acti- x 
vation of materials ina neutrons flux; and deformation of tho ¢-ray and neutron spectra 
in their passage through the material. Since existing equipment is insufficient for shielding 

_ studies,’ the authors built and tested a number of scintillation counters and dosimeters. 
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: Among those described are a scintillation counter and spectrometer for the study of the 

_ attenuation of &-ray flux, consisting of a FEU-11B photomultiplier with an Nal(T1) crystal 

- (diameter and height 40 mm) mounted in a housing lined with aluminum foil, and a 

' scintillation neutron counter consisting of a FEU-11B photomultiplier with plastic scin- 

_tillator of ZnS(Ag) + lucite (diameter 30, height 10 mm). For neutron energies > 2 Mev, 

. the &-ray background is calibrated with a Co60 source and eliminated by the proper bias 

In the analyzer, A similar neutron counter can be used as amonitor, A Ught guide in 

. conjunction with a smaller counter is used when the opening in the shielding is toosmall. 

. This light guide is made of organic glass (length 60, diameter 10 mm) and is equipped with 
_; alight collector (Tove, P. A. Rev. of Sci. Inst. 27, 143 (1956)). For neutron energies 

: between 1 and 10 Mev, a stilbene crystal is used (diameter 30, height 20 mm) equipped 

: with the &-discrimination arrangement described by H. W. Broch (Rev. Sci Instr. 31, 

' 1063 (1960)), The detection efficiency for neutrons between 1 and 10 Mev is 10 - 2%. For 

: thermal neutron detection, a FEU-29 or FEU-31 photomultiplier with an LigO- 3Si02 glass 

- scintillator is used. Detection is based on the reaction Li6 +n> © +H3, The sensitivity 

_ of these counters to { rays is calibrated by Zn65 to Co60 gources. All-wave-length neutron 

‘ counters are constructed as gas counters (type SNM-5) filled with BF3 and enclosed in 


_ paraffin, which ig lined on the outside with cadmium, Dosimeterg for fast neutrons are 
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| reactor shielding; collection of articles). Moscow, Gosatomizdat, 1963, 270-277 


| TOPIC TAGS: nuclear reactor, reactor shielding, shielding evaluation, radioactive indicator 
: neutron detector, scintillation counter, Gamma ray, neutron 


| ABSTRACT: The authors suggest that the efficiency of radioactive indicators such as Al27, 
'vin55, In215, 1127 or Aul97 can be increased by an improved method for detecting and ' 
‘ counting they-rays, The advantages of using radioactive indicators as neutron detectors in | 
‘ the study of shielding are: (1) the ability to detect neutrons which are either above certain 
' energy levels (threshold detectors) or within a cortain energy interval (resonance detectors); 
| (2) the smallness of the Indicators (can be used without disturbing the distribution of the 
_ neutron flux); (3) insensitivity to Y radiation; and (4) ability to be uséd to estimate the neu~ 
. tron energy spectrum. The disadvantages are their small effective cross section and the 

. relative insensitivity of the gas counters used in conjunction with the indicators to measure 
! the ny Fadietion. in the present paper, in order to increase detection efficiency, a 47 
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i scintillation counter was used for cylindrically shaped radioactive indicators and a 27 

, scintillation counter for planar indicators, 4 @ scintiilation countezs consist of two photo 

‘multipliers of the FEU-43 type, each provided with a CsI(T1) crystal G0 mm in diameter and 

'30 mm in height. Both crystals are packed in eno container and divided by an aluminum foil, 

i fhe mounting of the photomultiplier and associated equipment is shown, They-ray efficiency 

! of the 4 47? counter was near 100%. This allows the use of very small indicators (8 mm in di- 

-ameter and 5-50 mm in height) for cylindrical specimens, the wall thickness of which can be 
0.1-0.3 mm, Cylindrical indicators are mounted in a lucite tube (9 mm in diam.) with a 

wall thickness of 0.5 mm, With the use of cadmium or boron-cadmium filters, tne total 

: diameter is between 15 and 32 mm, Plani.: indicators are deposited on a lucite substrate, 

: 1mm thick. The dimensions of the indicators are from 5 x 5 to 40 x 40 mm with a thickness 

;of 0,1-4 mm, FEU-41 multipliere are used with Nal(T1) crystals (diameter and height 40 

'mm) for planar indicators, In order to eliminate bie yay background, a single-channel 

‘ analysis system was used, The best technique is to count not the integral number of pulses, 

! but the most intense line or group of Ylines, characteristic for a given indicator. The 

‘“%~ ray energies and characteristic reactions for the most common indicators are tabulated, 

-' hig method improves signal to noise ratio and eliminates the necessity of very pure ma- 

-terials, An example of how the use of this method enables one to oliminato tho influence cf 
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TITLE: Computation of the charactert!stics of gamma-radiation and fast neutron 
spectrometers by the random test method 


SOURCE: Voprosy* Fizik! zashchi ty*. reaktorov; sbornik statey (Problems In physics | oe SG 
of reactor shielding; collection of articles). Moscow, Gosatomizdat, 1963, 281-289 - 
; t 


TOPIC TAGS: nuclear reactor, reactor shielding, radlation.spectrum, neutron ¥ 
scattering, radiation dosimetry, neutron, Gamma ray, scintillation spectrometer, j cer 
crystal spectrometer, random test method, Monte Carlo method ' i 
ABSTRACT: The authors note that the most convenient devices for the study of | 
continuous Y -radlation and neutron spectra are =radfation scintillation spectro= 
meters with complete absorption of the y-quanta energy, that Is, spectrometers 
with a large-size scintillator, and also fast-neutron spectrometers with one 
sensor. The relative advantages and disadvantages of these types are discussed 
and the preference Is accorded to spectrometers with large crystals. Processing ‘ , 
of the test results obtained with these spectrometers Is ‘possible provided one 
knows the forms of the Instrument lines of the monochromatic radfations at a:-number ~~ 
of energy values and the dependence of the efficiency on the energy of the gamma~ | 
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radfation and neutrons, [t Is polnted out that for a scintillation gamma-spectro- |... -: 
meter In a gamma-quanta energy range of approximately 100 kev to 3 Mev, the formof -. {; 
the Instrument line and the efficiency can be determined experimentally by measur= 
ing the gamma-spectra of radioactive sources of Y=radiation (Ce!4), qg293, cs!37,) 
zr95 , Natt, and others), but that for higher gamma-radiation energy levels a 
and fast-neutron energles the experimental determination of the efficlency and |. 
the form of the line Involve great difficulties. These values may be calculated 
>| In the case of both spectrometer types by the random test method (otherwise known 
.,.} as the Monte Carlo method). In the present article, a system for spectrometer eee 
. :{ characteristle computation by this method Is considered. For the sake of simpli- |; | & 
‘|. fytng the exposition, In both cases a plane problem Is solved; that fs, the con — 
authors consider that all processes of scattering and absorption occur In the xy 
plane. The authors note that the solution of the spatial problem does not differ 
essentially from that of the plane problem. The paper Is In two sections: In the} 
first-the problem of the computation of the characterIstics of a gamma-spectro- 
meter Is discussed; In the second <- the computation of the characteristics of a 
neutron spectrometer. In the first case, the movement of the Y-quanta of the -. .. 
source |n the scintillator and the movement of the products of Its scattering are 
sequontlally examined until elther they are absorbed In the crystal or fall out- 
side Its limits. For each /-quantum of the source, @ determination Is made of 
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| the portion of the energy which 1s expended on fonization as a result of secondary ; 

iprocesses. This computation Is repeated for a large number of source -quanta. 

The results thus obtalned are used to construct rated spectra = histograms (fre- 

_; quency polygons) which define the resolution of the spectrometer (without considere, 
| ation of the physical resolution datermined by the resolving power of the scintil- 
\-lator and photomultiplier). A compartson of the number of "absorbed'! gamma-quanta | 

with the number of those considered determines the efficiency of the spectrometer 
lin the second section of the article, a general description of the physical com; 
posttion and operational principle of this type of instrument Is given. The problem 
of the time lag between the moment of formation of the proton pulse and the pulse 
from the alpha-particle Is discussed. The determination of the efficiency and ~ 
resolution of a fast-neutron scintillation spectrometer, and also a rattonal -" 
selection of the delay time, requires the solution of a problem, formuleced by the 
authors In the following terms: Incident to and along the axis of a cylindrical 
scintillator, the composition of which contains hydrogen, carbon, oxygen and boron 
atoms, [s a stream of neutrons having an energy Eg; It Is necessary to find the -’ 
time tg from the moment of the first scattering In the hydrogen to the moment of | 
the capture of the neutron by the boron nucleus, to determine what part of ‘Its: 
energy the neutron has lost as 4 result of scattering on the hydrogen nuclel, and 
to find the ratio np/ng, where ng ts the stream of source neutrons, and nb Is the 
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[ 
number of neutrons captured by the boron after scattering In the hydrogen. Since 
the scattering sections of the neutrons by the hydrogen and carbon nuclei are 
; large In comparison with the capture sections, and the capture section of the boron. 
nuclel fs great In compartson with the scattering section, It may be assumed that 
- jt the hydrogen and carbon nucle} only scatter the neutrons, while the boron nuclel 
EB absorb them. At the time, scattering and absorption by the oxygen nuclei may 
| 


be disregarded, since the full section of the oxygen fis small in comparison with | 
the sections of hydrogen, carbon and boron. In both sections of the paper, the 
authors discuss the possible use of electronic computers In carrying out the | 


calculations by the formulas derived. "The authors express thanks to V. N. Ignaten= 
Orig. art. hase 9 Figures and 17 formulas.!. 
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TITLE: Computation and analysis of the characteristics of a-spectrometer with a-boron-. «":| 
hydrogen scintillator = : Te ee 


- ‘SOURCE: Voprony* fiziki zashchity* reaktorov;'sbornik statey (Problems in physics of 


reactor shielding; collection of articles). Moscow, Gosatomizdat, 1963, 289-303 
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‘TOPIC TAGS: nuclear reactor, reactor shielding, spectrometer officiency, xylene borate 
‘scintillator, phenylcyolohexane borate scintillator, radiation dosimetry, pointillation — 
spectrometer, boron hydrogen scintillator, neutron energy, yield nucleus method, twin. 
sensor spectrometer, neutron spectrometer . : 


ABSTRACT: Among the methods for determining the energy of fast neutrons, the authors 
call particular attention to the yield nucleus method, noting that a special position in this 
-'method is occupied by scintillation, spectrometers. tTwin-sensor fast-neutron spectrometers,---- . 
_ are described and thoir operational principles are briefly analyzed. It is pointed out that =| 
-, fast-neutron spectrometers with two sensors can operate only with collimation of the neutron’ 
“yatream. The limitations imposed by this circumstance, particularly with reference to the - 
study of fast-neutron spectra behind shielding, are noted.’ The subject of spectrometers | 
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- {with one hydrogen-containing sensor is introduced. The discriminatidn of the gamma-back- : 
; ground in these spec lished through the difference in the glow time of - | 
‘the scintillator when exci lectrors. It is further noted that spectro- : 
. lmeters with a single hydroge ensor are capable of operating without a collima~ ' 
The lower bound asured neytron energy levels is normally not less: 
ins n used for a wide varicty of test purposes, |X 
taining sonsor cannot bo use ; 
-sensor scintillation 
and which was proposed 
etail and its ad- : 
the actual | 
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_, possible to draw certain useful conclusions leading to an initiatfon of work on the design of ! 
'., 2 Spectrometer, the author calls attention to tho failure of the manual method of calculation 1 
*.. to provide a complete ‘picture of the required charactoristics and the great amount of time | 
such computation techniques necessarily consume. The present article, therefore, reports | 
, detailed computations of the characteristics of a boron-hydrogen scintillation-type spectro- i 
. meter, conducted with the aid ‘6f an electronic computer. In individual sections of the paper’ 
;| the author discusses the formulation of the problem, the actual computation of the spectro- | 
=, meter characteristics, the fundamental block-diagram of the program used to carry out tho | 
‘. spectrometer characteristic computation described in the article and, finally, an analysis | 
| of the results of the computation, on the basis of which all the laws characteristic ofa - | 
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cylinder base, and is shifted in the direction of greater coincidence circuit resolving time. ; 
The results of the computation and analysis of the characteristics of,a scintillation — 
spectrometer with a poron-hydrogen scintillator showed that, of all tho compositions, | 
considered, the most suitable is a mixture of equal parts of xylene ( imethylbenzene),or 
phenyleyclohexane with trimethyl borate with boron B10 enriched to 80%, poured into a 
at vessel 80 mm in both diameter and height. The resolving time of the coincidence circuit —; 
‘+ | dn this case should be equal to approximately 1.5 microseconds. On.the basis of the study, | 
: | the plock-diagram of the spectrometer shown in-Figure 1 of the Enclosure was adopted for : 
;' | development. In order to reduce the number of random coincidences, & single-channel pulse 
|: amplitude analyzer was introduced into the spectrometer control circuit. Orig, art. has: © 
i. | 11 figures and 13 formulas. | a re re : ; 
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. ENCLOSURE: 01 


esd e * 
Fig. 1 Proposed block diagram-of a boron-hydrogen scintillation spectrometer: 
1) C - scintillator, 2) Kit- cathode follower; 3)¥3* photomultiplier; 
4) 1¥¢ - preamplifier; 5) Yo ‘= amplifier; 6) 7Y¢ - linear amplifier; 
7) fi3- delay line; 8) CC ~ coincidence circuit; 9) 26 - blocking unit; 
10) 7K - electronic key; 11) OA - single-channel pulse amplitude analyzer; 
12) PO - regulating monovibrator; 13) O - limiter; 14) AA - multichannel 
pulse amplitude analyzer. | ae ‘ 
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ABSTRACT = The diseriminatin ability of a single-detector fast neutron scinti Ha. 
tion. spectrometer against @ -radiation background Was studied by two methods’. } 
separation by an electronic circuit (Brooks, Fe 0+ Nucl. vinstrum. 4, 151 (1959))» = 
and separation based on the spatial charge saturation tn the region between the | 
last dynode and the anode of a photomultiplier (Owen, Re B. Transe LoReEe PGNS , 
5, 198 (1958) ) In both cases» an FEU-33 photomultiplier was used with a stile ie 
bene crystal (30x20 mm). The energy threshold of ,the spectrometer was set at 
Ined from the reaction D( dyn) He A po + 68 neutron’ source was | 
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ABSTRACT: This Author Certificate presents a mathod for obtaining polyamides on the 
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rf 
t 
| meter discussed In this article may be seen in the Enclosure. The principle of 
! operation ts explained thoroughly In the articles As a central sensor, a 
| spectrometric photomultiplier, type FEU-42, has been used, mounted on which there ,; 
| ts a spectrometric Nal(Tl) crystal, 40 mm in both diameter and height. In the : 
| supplementary sensors, type FEU-43 photomultipliers, with Csi(Tl) crystals, 60 ; 
ma In diameter and 30 mm In height, have been used. The amplitude analyzer em- 
ployed Is 'a 100-channel analyzer, type Aj-100-1, while standard single-channel 
analyzers, type AA0DO-!, have been. placed in the control channel of the spectro@ 
meter for sampling pulses of specific amplitude. ‘Results of various tests ¢on- 
ducted with the spectrometer are presented and evaluated in the text. In parti- 
cular, a test of the sensitivity of the gamma pair spectrometer to neutrons showed 
the following: 1) In the energy region of Y-quanta approximately less than 2.5 
Mev, some distortion of the gamma-spectrum ts possible (however, not more than 
10%) which can be eliminated by means of additional measurements with a 100-mm 
thick bismuth filter; 2) If the ratio of neutron and gamma-quanta streams Is 
approximately equal to unity, practically no distortions of the gamma-spectrum 
are observed; 3) In the case of a gamma-quanta energy value above 2.5 Mev, dis- 
tortlons of the ¥ «spectrum by the neutron background are likewise not observed. 
A formula ts given for the computation of the effitclency of the spectrometer 
for a quantitative. estimate of the ratios tn the gamma-spectrum. Ortg. art. has: : 
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AUTHOii: Yegorov, Yu. A.; Orlov Yu. V. ‘ 
TITLE: Use of a single crystal Gamma spectrometer for measurements on a nuclear 
reactor : 


SOURCE: Voprosy* fiziki zashchity* reaktorov; gbornik statey (Problems in physics of 
reactor shielding; collection of articles). Moscow, Gosatomazdat, 1963, 319-327 


single crystal spectrometer, Gamma ray, sodium iodide, cesium iodide 


ABSTRACT: The absorption and amplitude distribution of ¥-rays from various sources in 

the energy region from 0-10 Mev was studied with Nal(T1) and CSI(T1) single crystal 
spectrometers. It is pointed out that "total absorption" of s-rays by a crystal is a relative 
concept due to the finite size of the crystal. Thus, the amplitude distribution of y radiation 
consists of; a) a peak corresponding to the total absorption, and b) a continuous background: - 
duo to the partial absorption. The dogres of absorption completenoss {8 determined by 

the magnitude of photofraction, 4,e. the ratio of the area under tho poak to that of a con- 


i 
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| 
| TOPIC TAGS: nuclear reactor, reactor shielding, spectrometer, Gamma spectrometer, 
\ 
| 
\ 
| tinuous distribution. It is found, in agreement with previous measurements (W. F. Miller 
i : : , 
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_and W. J. Snow, Rey. Scient. Instrum. 31, 49, 1960), that the magnitude of photofraction 


shows an initial sharp decrease with increasing energy of the Y rays and then remains 
constant. The magnitude of photofraction was studied for single crystals of NalI(T1) 

(125 x 100 mm) and CSI(T1) (80-90 x 80-90 mm). The results are plotted interms of the « 
number of impulses per channel vs. the channel number. Due to the larger coefficient of 
absorption for y-rays in the CSI(T1) crystal, the magnitude of photofraction was increased. 
The crystal efficiency vs. Y-ray energy is also plotted for these crystals. It is shown that 
the neutron background around a reactor can be eliminated by placing a bismuth filter of 
sufficient thickness for the total absorption of the y-rays in front of the detector. In the 
presence of a neutron background, the number of y-rays registered in cach channel can 

ed in a channel without a filter and Npj is the number in the presence of a filter. The : 
¥-ray spectrum from the active zone of a water reactor as measured by a CSI(T1) crystal * 
is given in Fig. 1 of the Enclosure. The amplitude distribution spectra of y-rays from 
various sources indicate that spectrometers based on Nal(T1) and CSI(T1) single crystals < 
can conveniently be used to measure the radiation escaping from the active zone of a i 
reactor. Orig. art. has: 11 figures and 1 formula. 
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Fig. 1 - Gamma spectrum, (amplitude distribution of’ y-rays escaping from the 
_.-- active'zone’ of a reactor through a 1-m water layer, measured by means 
_of a CSI(T1) crystal (80 x 80 mm) spectrometer. 
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[Biological shielding for ship reactors] Biologicheskaia 
zashchita sudovykh reaktorov. Leningrad, Izd-vo "Sudo- 
stroenie," 1964. 410 p. (MIRA 17:4) 
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| by an indium indicator [reaction In (n, n') in™J. The reaction thre 
hold is somewhat reduced with the increasing thickness of the iron 
layer due to the attenuation of the neutrons spectrum. The absolute 

1 values of the relaxation length are somewhat higher than indicated 

| py the calculations, which is probably due to the differences in the | 

geometries of the experiments. increasing relaxation length 

Boece the growing thickness of be explained by the 

| accumulation of neutrons in_t close to the 
energy threshold of the inelastic i eutron scattering. 
This was verified under the same C measuring the spatial 
distribution of neutrons in iron w d indicators made 0 
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TITLE: A device for masa input into a digital computer of coordinates of experi- | : a 
SOURCE: Geomagnetism 4 aerononlya, v. 5, no. 4, 1965, 784-786 | 
i 


TOPIG TAGS: information storage, information retrieval, digital recording aystem,| . ie 
computer, Jon distribution | Be 


ABSTRACT: A description is given for a means of introducing Lonogram representa- 
tions into a digital computing machine. Tho method circumvents the time-consuming 
| task of introducing such data manually and also avoids the complexity and limita- 
| tion inherent in some earlier automated methods. The proposed device consists of 
| an optical system for projecting an image at a solocted scale onto a screen 
-., | equipped with a push-button control for changing photo frames, The device also 
“| features a photomecHanical coding system with simple electrical circuitry. The 
| screen is such that each point on its surface is identified in a coordinate 
| syetem by moans of two binary numbors, ‘The points along an arbitrary curve with- 
Stk ei in the reference system may be digitized by moans of moving an indicator arrow 
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along the loous of the curve, The arrow is constrained to move in the plano of 
; the sereon; the coordinates of the tip of tho arrow are stored in a cora memory 
! unit whenever a contact switch is closed, The amount of digitization 18 at tho 
| discretion of the operator, and tho interpretation of multivalued curvos ig also 
| left to tho judgment of the operator, thus conserving storego and removing tho 
work of qualitative deciaion from the computor operation, A discussion.of the 
' comparative worth of the proposed system is given. Some areas of application 
| montdoned are: analysis of experimental curve plots, oscillograms, particle 
| streams, topographic charts, isoline charts, etc, The use of an intermediate 
information buffer would allow expansion of the device's capacity, The authora 
thank M, P. Rudin for his constant attention to the work, Orig. art. has: 1 
figure, : 
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chity ot izlucheniy, no. 4, 1965, 15-30 | 


TOPIC TAGS: neutron spectrum, nuclear resonance, radiation dosimetry, 
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ABSTRACT: In the present work, 13 indicators were selected making possible a 
calculation of the contribution of the 1/v neutron spectra in the energy interval 
from 0. 46 electron volts to 6 thousand electron volts. There is considered the 
possibility of determining unknown spectra by comparison with the 1/E spectrum. 
The absolute values of the neutron flux are found by measurements with gold 
indicators whose activity is determined absolutely. The article gives a mathema 
digal peecription of a method for measuring the neutron ‘spectrum, taking into 
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.}ABSTRAOT: The use of serpentine rock for biological ghield! qs dis- 
‘{oussed. This mineral is found widely distributed in the Urals, Caucasu 
‘|Siberia and Kazakhstan, usually associated with asbestos deposits such 
jas the Bazhenov quarries where pure serpentinite monoliths of about 1 cu m 
“|were excavated. Its bound water is liberated only at temperatures ex- 
|oeeding 450° C. Thus it can be used as a heat-resisting material for 
/|bLological shielding. The concentration of hydrogen nuclei in serpen- 
tite being about 1.5% by weight, is quite sufficient for insuring the 
attenuation of fluxes composed of intermedfate and fast neutrons. The 
‘jdensity of monolithic serpentinite is about 2.6 ton/ou m while the thermal 
-|eonductivity varies between 2.16 and 2.56 keal/m.hr. 0. Thie material 
‘jcould be easily out... The compression strength of blooks made of serpen— 
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“| tinite reaches 600 kg/sq om. . The shielding properties of serpentinite 
“l¢ine sand (from Bazhenov deposits) were tested in a water-cooled and 
.|water-moderated research reactor. The. boxes filled with sand were 
placed close to the core vessel. The maximum thickness was about 160 c 
‘IThe sand density was 1.62 ton/ou m. The chemical composition given ina 
-ltable shows that the serpentite sand includes 38.83% of Side and 37.59% 
of MgO. The investigations were carried out assumming "semi-infinite" - 
and "energy barrier" geometry. The method of induced activity was used 
for determining. the neutron flux attenuation, while the gamma dose rate 
‘ |was measured by means of a sointillation dosimeter. The macroscopic 
.Joross-section for fast neutrons in sand was calculated as 0.0602 om™ 
- lof which 45% was due to oxygen and 21% to hydrogen. The variations of 
cross sections in serpentite and ita main components for different 
levels of fast neutron energy was shown in a graph. The peaks and dips 
in curves reflected the dependende of cross-sections upon the presence 
of oxygen. ‘The attenuation of fast neutrons calculated on the basis of - 
ithreshold measufements is also graphically illustrated. From these 
\graphs and a table, it follows that the relaxation of neutron in serpen- 
tite sand is the game_as in boron carbide. The protective properties of 
_|serpentite monoLith{ical blocks are considerably higher than those of 
‘\gron ore concentrates and only slightly better than those of serpentin- 
.|ous concrete. The spectra of fast neutrons were also determined and the 
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energy distributions at 0, 30, 60, 100 and 140-om thickness were plotte 
for various values of neutron flux. The greatest changes were observed 
-|for energy levels from 3 to 6 Mev. The relaxation length varies from 
14.9 to 17 om. The flux attenuation for thermal.and epithermal neutron 
‘|lwas also investigated. A certain accumulation of neutrons was observed 
| ab: small‘ serpentite thicknesses. The relaxation was about 15.2 cm, 
‘lenis length is smaller.than that (about 20 om) obtained for iron ore 
concentrates. The attenuation of dose rates of fast and intermediate 
-| neutrons was the same for tested layer thicknesses. The dose relaxatio 
lwag 15.2 om. The gamma dose attenuation was 22 om for 4 serpentite 
.| layer of 270 g/sq om. Tho experiments showed that the serpentite gand 
Jigs as good as the boron carbide. In conolusion, it was stated that the 
| gerpentite ig not as good as the iron ore concentrate, although tho 
:.|monolithio serpentite has a lower relaxation length. The serpentite 
..| shielding properties could be improved by using a mixture consisting of 
| 25% of serpentite and 75% of iron. The full neutron dose relaxation . 
-|will be about 9 om. ORIG. art. has: 4 tables and 5 graphs. ; 
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AUTHOR: Yegorov, Yu. A.; Orlov, Yu. V.; Pankrat'yev, Yu. V. 
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ORG: None 
TITLE: Titanium removal cross section for a layer in a hydrogen-containing medium 


Vv 
SOURCE: Voprosy fiziki zashchity reaktorov (Problems in physics of reactor shielding) ; 
sbornik statey, no. 2. Moscow, Atomizdat, 1966, 120-122 


TOPIC TAGS: particle cross section, titanium, neutron cross section, research reactor 


ABSTRACT: Removal cross sections for titanium were measured in a water-water eoecten 
of the swimming pool type. Sheets of titanium measuring 70x70 cm were placed near the 
reactor core with dimensions of 50x43x32 cm. The removal cross section was determined 
fran the expression 


NiNG(p=Nir—)Glr—dems 


where N'(r) is the neutron flux at distance r; N'(r-d) is the neutron flux at the dis- 
tance (r-d) when there is no plate; tr is the macroscopic removal cross section; d is 


the thickness of the plate and G(r) is the experimentally determined correction factor 
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for geometric attenuation. The results show a removal cross section of 1.7240.06 

barns. The removal cross sections determined for detectors with various effective 

energy thresholds from 1.1 to 7 Mev coincide within the limits of experimental error. 

The minimum distance from the plate used for the removal cross section depends on the 

effective threshold of the detector. For neutrons with an effective energy of 1.5 Mev 

in polyethylene PAhis distance is close to 15 cm. The distance decreases with ua in- 
eshold. Orig. art. has: 3 tables, 4 formulas. 
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[ACC NR: AT6027937 SOURCE CODE: UR/0000/66/000/000/0198/0202 


: Yegorov, Yu. A.; Panov, Ye. A. 
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ORG: 


TITLE: Experiments with plane slits of various configuration in radiation shielding 
( 


SOURCE: Voprosy fiziki zashchity reaktorov (Problems in physics of reactor shielding) ; 
sbornik statey, no. 2. Moscow, Atomizdat, 1966, 198-201 


_\poprc TAGS: radiation shielding, lead, radiation source, radioisotope, cobalt, gamma | 
radiation 


ABSTRACT; The authors give comparative experimental data for the passage of radiation 
through plane slits of various shapes in the shielding of reactors and raliation 

sources. ‘The results are compared with respect to the measured distribution of dose 

rate behind shielding with an air split and a slit filled with aluminum./ An isotropic | 
Co®® source in the form of a plate éasuring 250x250 mm was used in the experiment and 

the resultant y-radiation was rec ded by a scintillation ganm dosimeter located 40 

lfrom the shielding. The shieldin tudied was made up of lea dnits 90 mm thick Sag 


renee 


lateral dimensions of approximately 200 and 450 mm. Additional shielding around the 
source and the pickup was used to eliminate the effect of y-radiation scattered from 
surrounding objects. Flat and staggered slits were studied as well as a combination |—- 


Tee TTT a ee 
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of the two configurations. The experimental results show that the integral increase | 
in dose rate for the combination slit is equal within 20% to the sum of the relative 
dose rate (the ratio of the dose rate behind shielding with a slit to that behind the 
solid shield) for the plane and staggered slits. It is also shown that combinations 

of two staggered and one plane slit or two staggered slits give an increase in dose 
rate equal to the sum of the simple configurations. Orig. art. has: 2 figures, 1 
table. 
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YEGOROV, Yu.D., inzh.; MAGARILLO, B.L., inzh.s POZIN, B.M., inzh. 


Concerning the operation of tractors with mounted equipment. 
Trakt. 4 sel'khozmash. 32 no.10:7-10 0 '62, (MIRA 15:9) 


1, Chelyabinskiy traktornyy zavod.. 
(Tractors) 


Ries 
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V, Yue Ge -- "Material on the Epizootiology of Mullerios 

ag he eee to Combat It in Leningrad Oblast." Min Higher Education 
USSR. Leningrad Veterinary Inst. Leningrad, 1955. (Dissertation 
for the Degree of Candidate in Veterinary Sciences). 


So.: Knizhnaya Letopis', No. 2, 1956. 
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YEGOROV, Yu.G. 


AKRAMOVSEIY, M.N., kandidat veterinarnykh nauk. wmaonels YYe.Ge, kandidat 
voter inarnykch nauk, ;BASHKIRTSEVA, Ye.V¥., veterinarnyy tekhnik. 


Testing arsenic preparations in moniesiasis in lamba. Veterinaria 
34 nob:h3-44 Ap '57. (MIRA 10:4) 


1, Belorusskiy nauchno-issledovatel'skiy veterinarnyy institut, 
(Ianbs~-Diseases and pests) (Tapeworms ) 
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ZHARIKOV, Ivan Semenovich; YEGQROY, Yuriy Grigor'yevich; BOBKOVA. 
Anastasiya Fominichna; DCMASHEVICH, C., red.s YERMILOV, V., 
tekhn. red. 


(Fascioliasis of farm animals and its control ]Fastsiolez sel'- 
skokhoziaistvennykh zhivotnykh 1 bor'ba s nim. Minsk, Sel'khoz- 
giz BSSR, 1962, 63 p. . (15:11) 
(White Russia—Liver fluke) 
(Wnite Russie-—Parasites—Domestic animals) 
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GOREGLYAD, Kh.S., akademiks SHIKHALEYEV, N.F.j MORDASOV, P.M., kand ° < 
voterin,nauk} BITYUKOV, P.A., kand.veterin.nauks BOBKOVA, A.F., 
kand.veterin.nauk} YEGOROV, Tue, kand,veterin.nauk 


Materials on anaplasmosis acquired from wade tions in cattle 
in the Glusk District of the White Russian.$.S.R. Trudy NIVI 
1:72-89 *60. (MIRA 15:10) 


1. AN Belorusskoy SSR i Akademiya se1' skokhozyayatveanykh nauk 
Belorusskoy SSR (for Goreglyad). 
(G2usk District—Anaplasmosis) (Vaccination) 
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YEGOROV, Yu.G., kand.veterin.nauk 
Paes aies Weta ined ees 


Biology of the lungworm, Muellerius capillaris, Trudy NIVI 
. 1:160~170 *60. (MIRA 15:10) 
ome .  (Langworms) 
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YEGOROV, Yu.G., kand.veterin.nauk; MOROZOV, 1.G., veterinarnyy vrach 
Vr 


Therapy of dictyocaulosis and myelleriosis of sheep using 
ditrazine. Trudy NIVI 1:174~178 '60. (MIRA 15:10) 
(Anthelmintics) (Lungworms) (Veterinary helminthology) 
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XEGOROV, YueGe, kand.veterin.nauks BOBKOVA, A.F., kand,veterin. nauk 


Therapy of monieziasis of calves using calcium arsenate. Trudy 
NIVI 1:¥71-173 '60, (MIRA 15:10) 
‘(Calcium arsenate) (Veterinary helminthology) 
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YRGOROV, Yu.L 


“Raman spectra of organic silicon, germanium, -— see prea el 
. Isv, AN SSSR. Ota, khim, nauk no,1: a ‘ 

allylic radicals. Iav, Al eee 
1, Inetitut organicheskoy khimii im. N.D. Zelinskogo Akademii nauk 
SSSR. 2 
(Organica silicon. compounds--Spectra ) 
(Germanium organic compeunds-~Spectra) 

(Tim organic compounds--Spectra) 
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AUTHORS: Polyak, D. Qe$ Yegorov, Yu. I.3; Shereshev, N. A. ok 


STON Le ae al 


as none 


TITLE: A device for the automatic control of an clectronagnatic owder clutch of 
kK 


"7 


an automobile, Glass 63, No» 149311 
SOURCE: Byulieten' izobreteniy 4 tovarnykh znakov, no. 23, 1965, 10h 
+; TOPIC TAGS: electromagnetic device, clutch, automatic control equipment 


ABSTRACT: This Author Certificate presents a device for the automatic control of 
an automobile electromagnetic powder clutch. The device, including a relay anda 
resistor, simplifies the mechanism construction. The relay has threo windings. 
-One of the relay windings is connected to the generator armature, the second to 
the shunt winding of the generator, and the third to the winding of the armature 
which automatically disengages the supplementary resistance of the winding edreuit | 
of the clutch when the motor reaches a specified rpm. 
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— SOV/137-58-7-16217 
Translation from; Referativnyy zhurnal, Metallurgiya, 1958, Nr7, p 330(USSR) 
AUTHOR: Yegorov, Yu. L.. ’ 
be. 


_TITLE: _ Data on the Hygienic Character of the Dust of the Rare Metals 
Tantalum and Niobium (Materialy k gigiyenicheskoy kharakteri- 
stike pyli redkikh metallov - tantala i niobiya) 


PERIODICAL: Gigiyena trudai prof. zabolevaniya, 1957, Nr 6, pp 16-22 


ABSTRACT: The study of the character and degree of toxic action of Ta and 
Nb showed that: 1) The dust of Ta, Nb, and their compounds form- 
ing in industry (powder metallurgy) is highly dispersable, insoluble 
(Ta) or almost insoluble (Nb) in liquid mediums with the pH close to 
that of biological mediums. 2) Ta entering the gastro-intestinal 
tract is almost completely eliminated by the intestines during the 
first few days: ~ Its resorption through the intestinal tract is not 
observed. 3) The total toxic action of Ta and Nb compounds is 
weak, which fact is evidently explained by the very low solubility 
of Ta. 4) The action of the dust of the materials studied on the 
pulmonary tissue (on respiratory entry and intra-tracheal intro- 
duction) differs depending upon the type of the dust. There are 

Card 1/2 reasons for the assumption of the possibility of development of 
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. SOV/137-58-8-18209D 
Translation from; Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p286(USSR) 


AUTHOR: orov, Yu. L. 


TITLE: Data on the Hygienic Character of Industrial Dust of the Rare 
Metals Tantalum and Niobium (Materialy po gigiyenicheskoy 
kharakteristike proizvodstvennoy pyli redkikh metallov- = tantala 
i niobiya) 

ABSTRACT: Bibliographic entry on the author's dissertation for the degree 
of Candidate of Medical Sciences, presented to the l-y Mosk. 
med. in-t (First Moscow Medical Institute), Moscow, 1958 


ASSOCIATION: l-y Mosk. med. in-t (First Moscow Medical Institute), Moscow 


1. Particles (Airborne)-~Physiological factors 
2. Tantalum—-Physiological factors 
3. Niobium--Physiological factors 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962510010-6" 


yore 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962510010- 


Sig SHARAD TSA es 
eee Seer eres : 


YEGOROV, Yue, Je! 
poh AMEE RE pad 


aa Review of certain dissertations in the field of incustrial hygiene 
published in the period 1949-1957. Gig. 1 san. 23 serrate ay 
1, Iz kafedry gigiyeny truda 1 Moskovakogo ordena Lenina neditsinskogo 
inetituta imeni I.M. Sechenova, 
(INDUSTRIAL HYGIENE 
in Russia, review (Run)) 
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<YEGOROV, Yusbe 


Materials on the toxicology of tantalum. Trudy 1-go MAI 
521927 159, (MIRA 13:8) 


1, Iz kafedry gigiyeny truda (zav. - prof. Z,1. Izrael'son) 
1-go Moskovskogo ordena Lenina meditsinskogo instituta 
im. I.M. Sechenova, 


(TANTALUM-—~TOXICOLOGY) 
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KASPAROV, A.As3 YEGOROV, Yu.L. 


af et tearae 
Data on the hygienic assessment of the production of synthetic 
(MIRA 1425) 


fatty acids. Gigei sane 25 N0e7836-42 Jl 160, 


1. Is Moskovakogo nauohno«issledovatel'skogo instituta sanitarii 
4 gigiyeny imeni F.F Erigmane Ministerstva alravockhraneniya RSFSR, 
(PATTY ACIDS) (CHEMICAL INDUSTRIES—HYGIENIC ASPECTS) 
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DROGICHINA, E.A.} RASHEVSKAYA, A.M. 3 YEVGENOVA, M.V.3 ZORINA, L.A.3 KOZ 

. LOV, LeA. KUZNETSOVA, R.A.s RYZHKOVA, M.N.3 SENKEVICH, N.Aws S0- 
LOV*YEVA, L.V.([deceased]; SHATALOV, H.N.3 LETAVET, A.A, prof., rede; 
YEGOROV, Yusbe, red. BUL'DYAYEV, W.A., tekhn. red. 


[Manual on periodic medical oxeminations for industrial workers] Po- 
sobie po periodicheskim mediteinskim osmotram rabochikh promy shlen- 
nykh predpriiatii. By E.A.Drogichina i dr. Moskva, Medgiz, 1961. ’ 
287 po (MIRA 14:12) 
‘(INDUSTRIAL HYGIENE) 
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YEGOROV, YueL.3 KASPAROV,A.A. 
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Some problems of hygiene arising in the production of synthetic 
fatty acids and higher aliphatic alcohols. Uch.zap. Mosk. nauch. 
issl. san. 1 gige noe9234-39'61 (HIRA 16211) 
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_YEGOROV, Yu.L.; KASPAROV, A.A.; ZAKHAROV, V.M. 


Materials concerning the toxicology of synthetic fatty acids. 
Uch. zap. Mosk. nauch.-issl. inst.san. i gig. noo9%40-46 '61 
(MIRA 16311) 
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YEGOROV, YusL.t KASPAROV, A.A.; PUSHKINA, N.H. (Moskva) 


Some disorders in metabolic and fimctional processes of the liver 
among workers in the production of synthetic fatty acids. Gig, 
truda 4 prof.zab. now11319-22 'Al. (MIRA 143121) 


1. Moskovskiy nauchno~issledovatel'skiy institut gigiyeny imeni 


F.F. Erismana 
(LIVER—-DISEASES) (ACIDS, FATTY-TOXICOLOGY) 
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YEGOROV, Yu.L., kand.mod.nauk 


Problems in labor hygiene at the First. All-Russian Congress of 


Hygionists and Sanitary Physicians, Gig.i san, 26 no,3:103-106 
Mr '61. (MIRA 1/27) 


1, Iz Moskovskogo nauchnp-issledovatel'skogo instituta gigfymny 


imeni F.F.Erismana,. 
(INDUSTRIAL HYGIENE) 
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KLIMOVA, T.Kh.3 LORANSKIY, D.N.s YANKOVSKAYA, 2.V.3 YANIN, L.V., reds 
YECOROV,y Yu.L., red.; HIAONOVA, A.M., tekhn, red, 


[Collection of the most important official data on problens of 
industrial hygiene and industrial sanitation]Sbornik vazhnei- 
shikh ofitsial'nykh materialov po voprosam gigieny truda i pro- 
4zvodstvennoi saniterii. Moskva, Medgiz. No.l. 1962. 314 p. 
(MIRA 15:10) 
(INDUSTRIAL HYGIENE---LAW AND LEGISLATION) 
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ACC NR: AT6007147 (4) SOURCE CODE: UR/3148/60/000/004/0042/0047 
AUTHOR: Lipskaya, N.V.; Deniskin, N.A,: Yogorov, Yu.M.; Shel'ting, V.F. é 
ORG: None 


TITLE: A stationary microvariational station with photomultiplication 


SOURCE: AN SSSR, Mezhduvedomstvennyy geofizicheskiy komitet, III razdel programmy 
MGG: Geomagnetizm i zemnyye toki, Sbornik statey, no, 4, 1960, 42-47 


TOPIC TAGS: geomagnetic instrumentation, magnetometer, recording precision magneto-~ 
meter , GEQMACHETIC MEASUPE MEuT 


ABSTRACT: This paper is a description of a sensitive precision magnetographic statio 
for continuous recording of three geomagnetic variation components, The magnetometers. 
have a resolving power of a few thoysandth gamma, at frequencies to 1ic/sec, The sens 

is'a low inertia: (under .001 gm.cm”) quartz torsion balance, with a moving magnet at 
tached to a light mirror, Oscillations of a reflected light beam are converted’. into 

photocurrent, intesified by a photomultiplier and amplified to drive a recorder.Outpu 
is on paper, with Imm equivalent to ,005 gamma. Constant field compensation is provi- 
ded by magnets and Helmholz coils, Special coils supply noise suppression feedback an 
Stabilize the sensitivity, Automatic range switching and a central‘control and sensi- 
tivity monitoring unit are provided. Orig, art, has 4 figures 
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Slation from: Referativnyy zhurnal, Geofizika, 1061, No. 2 P. 3, # 2616 


AUTHORS: Deniskin, N, 
» NvA., Yegorov, Yu 
Kheresko, @, V.. Shel tite oe Lipskaya, N. V,, Osinskaya, S. v., 


TITLE: 
A Magnetic Station With a Quartz Microvariometer 
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S8/169/61/000/002/007/039 
A Magnetic Station With a Quartz Microvariometer A005/A001 © 


mirror in case of its departure from the tape under the effect of an intense 
variation of the field. If operating with the automatic banswitch relay, large 
angular deflections of the moving system of the responsive element are excluded, 
which is important for the stabilization of the graduation value, As a result 
of the tests of the station, which were conducted in autumn 1957, it mumied out 
that: 1) the moment of inertia of the moving system is equal to 107 g om*; 

2) the natural periods of the oscillations of the different variometers lie 
within the limits of To1 - 2 sec at a graduation value of the order of 

E = 0.05-/are minute; 3) the magnetic moments of the moving magnets amount 
to about m = 0,5-1 electromagnetic units; 4) the shape of the frequency charac- 
teristic of the device testifies that the graduation value is constant for all 
Periods longer than two or three seconds and does not depend on the period of the 
perturbing force; 5) the amplitude characteristic 1s linear within the limits 
of the scale width, There are 7 references, 
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TITLE: Constructing electromagnetic sounding curves from the 
data of observing microvariations in the earth's na- 
tural electromagnetic field . 
PERIODICAL: Referativnyy zhurnal, Geofizika, no. 7, 1962, 33-34, 
_ abstract 7A218 (V sb. Vopr. teorii i praktiki elektro- 
° metrii, M., AN SSSR, 1961, 41-55) 


_ TEXT: The study of variations in the earth's natural electromag- 
netic field and the determination of the quantitative. correlations 
' between its magnetic and electric components underlie the magneto- 
_ telluric method. This provides the possibility of establishing the 
. Telationship between the field's recorded values and the geologic 
structure of ground at the point of observation. It is noted that 
the magnetotelluric method differs from other electria prospect- 
ing methods in the absence of an artificial field source, in the 
~—-great depth of propagation of the natural field variations, and in 
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the simultaneous recording of electric and magnetic variations on 

the requisite frequency band. This enables the whole frequency 

Sounding curve to be constructed from observations made at one y¥ 
point. The depth of propagation of the natural field variations « 
&ToOws as the period of the variations increases; therefore, the 
frequency band of the recorded variations determines the equip~ 
ment's field of application. There are induction-type installation; 
and equipment, based on the magnetostatic principle. The field 

uartz microvariation station of the Institut fiziki Zemli AN SSSR 
(instieaie of Physics of the Earth, AS USSR) is described. The sta- 
tion is suitable for continuously recording the three magnetic 
field components Hy Hy» and H, in the frequency range from 1 to 


Several thousand parts of a hertz. It consists of a receiving part 
microvariometer, clarifier, photomultiplier); ana control, re- 
cording, and power-supply. panels, placed 30-m from the receiving 
part. Tests of the apparatus confirmed that the 
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photocurrent. The current recording curve is reproduced on a cer= 
tain scale without greatly distorting tho curve for the microvaria- 
tions of the measur onts with a variational range of 
up to 2 - 3” varying from 3 sec to Several mi- 

f variations, 

th a precision 


ually perpendicular 
d magnetic fields; these were recorded 
d have an identical period. The impe- 
formulas: 


te 
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“The experimental curves of Px Were compared with the theoretical 


curves of self~potential field electrosounding for a three-layer 
medium; these latter curves were calculated for ma = Po/Pp, = 16 and 


32, v= ho/h, = 1.0 and 1.5, Pz =a, hz =00, The comparison gave 


satisfactory results. It is noted that despite the equipment's abi- 
lity to record microvariations with periods of down to 1 sec, no 
variation with a period of below 10 Sec was recorded'in the Opera-~ 
tions. The value 7 = 10 Sec appears to be the boundary of a cer- 
tain unique "absorption band", whose authenticity of existence can 
~only be confirmed by subsequent observations, Z Abstracter's note; 
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(Homarovka Region (Chernigov Province )--Electromagnetic prospecting) 
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